Melanomas are malignant neoplasms that originate from melanocytes. The most common are on the skin and mucous membranes. Choroidal melanomas are quite different from cutaneous melanomas with regard to presentation, metastases, and treatment.
Introduction
Melanomas are malignant neoplasms that originate from melanocytes. The most common are on the skin and mucous membranes. Choroidal melanomas are quite different from cutaneous melanomas with regard to the presentation, metastases, and treatment (1) (2) (3) (4) (5) .
Melanomas of the gastrointestinal tract may be primary or secondary i.e. metastases. Primary gastrointestinal melanoma is a rare, and even rarer in the stomach (6) . Metastatic malignant tumors of the stomach originate most often from breast cancer (27.9%), lungs (23.8%), esophagus (19.1%), renal cell carcinoma (RCC ; 7.6%) and malignant melanoma (7,0%) (7). Metastatic malignant melanoma is also rare in the gastrointestinal tract but most commonly affects the small intestine. Less than 5% of patients with metastases in the gastrointestinal tract are diagnosed postmortem. Metastases in the gastrointestinal tract may be present at the time of establishing the primary diagnosis or years later, as the first sign of recurrence (8, 9) . The clinical presentation may be acute abdominal pain due to the obstruction of the intestines, intussusception, bleeding and perforation, dysphagia, hematemesis, melena, or the symptoms of the chronic form of the loss of weight, abdominal pain and anemia (10, 11) . Melanoma of the stomach has a distinctive endoscopic appearance. Differentiation of primary from secondary melanoma is possible based on localization and clinical behavior (7, 12) .
Malignant melanoma of the uveal tissue is the most common malignant tumor of the eye in adults. Fifty percent of the tumors will eventually metastasize, and except for enucleation of the eye there is no effective treatment for them (13, 14) .
Melanomas of the conjunctiva have many similarities with the skin melanomas. In both cases, the regional lymph nodes are the most common sites of metastases which may be isolated and distant. Gastric metastases are more common in skin melanoma (15, 16) .
Aims
We report two malignant melanomas of the eye and skin, with extremely rare metastases in the stomach.
Case reports
We report two patients with melanoma of the eye and facial skin, with metastases in the gastric wall, with a review of the literature. The first patient was a woman aged 23 years, who underwent gastrectomy 22 months after enucleation of the eye due to malignant choroid melanoma. The second patient was a man, 72 years old, who underwent surgery 28 months before because of malignant melanoma of the skin of the forehead. Metastatic melanoma of the eye in the stomach was discovered in the removed tissue after total gastrectomy because of "stomach cancer". Metastatic skin carcinoma was detected during gastric endoscopy.
Surgical and endoscopic biopsy material from the stomach was fixed in buffered formaldehyde and routinely processed in the autotehnicon. Paraffin sections, 4 μm thick, were stained with HE conventional method, and the APAAP (Alkaline Phosphatase Anti-Alkaline Phosphatase) Kit DAKO immunohistochemical methods, using the specific markers for malignant melanoma: S-100 protein and Melan A.
Macroscopic appearance
Gastric metastases were multiple in both cases, localized throughout the wall (first patient) and in the mucosa (second patient). Intramucous metastases were seen as nodules covered by normal mucosa, sometimes with central ulceration and with small black spots on the mucosa. The mucosa was rough, lifted and thickened, dark brown and black in the second patient. At the intersection, the wall was thickened and interspersed with black multiple fields of different sizes and shapes. Regional lymph nodes (at the small and the large curvature of the stomach) were enlarged, with the normal structure at the intersection, of gray and white colors.
Histopathological appearance
In both patients, the localization of malignant melanoma was transmural; the thick, often confluent nests, composed of large cells epitheloid-cell type and atypical hyperhromic nuclei with an increased number of mitoses, were present in the mucosa and submucosa on endoscopic biopsies; on the surgical biopsy, nests of malignant cells were observed in the whole wall. The cytoplasm of these cells was full of dense deposits of melanine pigments black in color (Figure 1 ), which was confirmed by an intense immunohistochemical reaction, detected with S-100 protein (Figure 2) . The angioinvasion was discovered in the stroma of metastatic field. The regional lymph nodes were reactively hyperplastic, without malignant cells. 
Discussion
Gastric carcinomas represent a biologically and genetically heterogeneous group of tumors with multifactorial etiologies, both environmental and genetic. Gastric cancer accounts for 7.8% of cancers worldwide (17) . Areas where incidence is high >60 per 100.000 males include Korea, Japan, eastern Europe, and central and Latin America (17) .
The rate of patients in the world with confirmed metastatic disease of the abdominal cavity reaches only 2%. In contrast, 60% of patients who have died with the diagnosis of malignant melanoma were detected at autopsy with the metastases in the gastrointestinal tract (18) . Metastases cause gastric symptoms in half of these patients (19) .
The stomach is considered a rare place for the development of metastases. Macroscopically, gastric mass is usually considered as the primary gastric cancer. However, the stomach may be affected by metastatic malignant melanoma. In addition to possible macroscopic misdiagnosis, metastatic gastric melanoma can also be microscopically misdiagnosed, especially achromatic type. This makes the diagnosis of gastric metastatic melanoma a challenge in certain cases (20) .
Metastases in the stomach are often limited to the submucosal serous-muscular layers, as noted in one of our patients (19) . In this case, the endoscopic findings are often normal. The most common endoscopic gastric metastases present as nodules similar to the tumor of the submucosa, smooth surface with a central depression, or ulceration. Significant role in diagnosis using radiological methods such as computed tomography (CT), ultrasonography and endoscopy is to show pathological thickening of the gastric wall.
In the case of the involvement of mucosa, the differentiation of primary cancer is difficult. Immunohistochemical analysis assists in differentiation of primary gastric cancers from metastatic melanoma (19) . This analysis is justified if one keeps in mind that the majority of primary gastric cancer were positive for keratin 7, MUC5AC, MUC2 and CDX2, and metastatic melanomas were positive for Melan A and S-100 protein, which is highlighted in our results.
Malignant melanoma, depending on the localization, invades the environment, by spreading through lymphatics and hematogenously. Metastatic melanoma of the forehead skin and the eye presented in our patients most likely originates from hematogenous dissemination, as evidenced by angioinvasion stromal metastases, as pointed out by other authors (21) (22) (23) (24) (25) (26) .
Ocular malignant melanoma mainly metastasizes to the liver. Lorigan et al. (27) studied metastases in 110 patients with metastatic ocular melanoma. After the initial diagnosis, metastases were studied in the next 2 months to 36 years. Ninety-five percent of patients in this study died between 1 month and 38 months after the start of metastatic disease. Hepatic metastases have developed in 101 patients (92%), and in 60 patients (55%) the liver was the only organ affected by metastatic disease. Lungs, subcutaneous tissue, bones (primarily the spine), lymph nodes, brain and adrenal glands are the other places affected by metastases (24, 27) .
In contrast to statements in the literature that gastric metastases are late, i.e. disseminated stage of the disease of the patient, these two patients had metastases in the stomach without disseminated metastases in other organs (19) .
Conclusion
Metastatic melanoma of the gastrointestinal tract should be suspected in any patient with a history of malignant melanoma and the new gastrointestinal symptoms. Diagnosis requires careful endoscopy and mucosal inspection for the metastatic lesions. If there are negative endoscopic findings, i.e. if metastases of malignant melanoma are present with transmural localization, radiological methods are necessary: CT, NMR, especially ultrasonographic gastroscopy.
Because of the similarity of certain common histopathological types of malignant melanoma, primarily achromatic with the types of primary gastric cancer and accurate differential diagnosis, the following immunohistochemical studies are needed: Melan A and S-100 protein (markers of malignant melanoma), as well as mucins: MUC5AC, MUC2 and CDX2 (markers of different types of primary gastric carcinoma). Surgical intervention for patients with metastatic malignant melanoma of the stomach can significantly alleviate the pain and other symptoms, improve quality of life and may allow better survival of these patients.
